Science and Technology Agency, 4-1-8 Honcho Kawaguchi, Saitama 332-0012, JAPAN Supplemental Figures 2 Figure S1. Dependences of YFP and glycine-inserted mutants on hydrophobicity. Concentration dependences of YFP (a), YFP1G (b), and YFP3G (c) on methanol (red filled circles), ethanol (green filled triangles), 1-propanol (blue filled squares), 2-propanol (purple filled rhombi), 2-butanol (orange open circles), γ-butyrolactone (ochre open triangles), 2-pyrrolidone (black open squares), and diethylene glycol (pink open rhombi). All plots represent the average of four trials. Error bars, standard deviations. 3 Figure S2. Dependencies of YFP and YFP1G fluorescence on various ions. (a) Dependencies of fluorescence intensities of YFP (orange) and YFP1G (green) on various ion species. The pH dependence was defined as the ratio of the fluorescence intensities at pH 8.0 and 7.0. Other dependencies were defined as the ratio of the fluorescence intensities in 100 mM HEPES (pH 7.4) only and in 100 mM HEPES with 200 mM NaCl, 200 mM KCl, 200 mM CaCl 2 , 200 mM MgCl 2 , 200 mM KH 2 PO 4 , or 4 mM ATP, respectively. (b) Comparison of each dependency by taking the ratio of the changes for YFP1G and YFP. Ethanol values were obtained from Fig. S1. 4 Figure S3. BSA concentration dependences of CFP-YFP1G without FRET.
. BSA concentration dependences of CFP-YFP1G without FRET.
(a, b) Fluorescence spectra of CFP-YFP1G linked with a long linker, GGSGGT×6, at 0-250 mg/mL BSA (black, 0 mg/mL; red, 50 mg/mL; orange, 100 mg/mL; green, 150 mg/mL; blue, 200 mg/mL; purple, 250 mg/mL). Excitation For CFP-longliker-YFP1G construction, we designed the sense primers containing the sequence encoding the long-linker (GGSGGT×6) and C-terminal sequence of CFP containing the BspEI site and reverse primers containing the BspEI site. The primers were annealed and ligated into a pAL7 vector encoding GimRET between the BspEI/BspEI sites and then transformed into Rosseta2 (DE3).
Figure S4. Dependences of GimRET fluorescence on various factors.
(a) Fluorescence spectra of GimRET at 0 mg/mL (black), 50 mg/mL (red), and 150 mg/mL lysozyme (blue). (b) Fluorescence spectra of GimRET in E. coli lysate. 1:1 (red), 1:4 (purple), and 1:8 (blue) dilutions of E. coli. (c) Fluorescence spectra of GimRET in the absence (black) or presence of 10 mg/mL tubulin (red) or microtubules (blue).
(d) Fluorescence spectra of GimRET in the absence (black) or presence of 9.7 mg/mL actin monomer (G-actin, red) or actin filament (F-actin, blue) . (e) Fluorescence spectra of GimRET in 0 mg/mL (black) and 15 mg/mL (red) DNA solutions. (f) Fluorescence spectra of GimRET at 0 mM (black), 100 mM (red), 200 mM (blue), and 300 mM (green) KH 2 PO 4 . All spectra were obtained at a 440 nm excitation wavelength, and represent the average of four trials.
Lysozyme chloride was dissolved into 100 mM HEPES (pH 7.4), and then the solution was dialyzed to remove the chloride ion. Actin was purified from rabbit skeletal muscle (1). To make actin filaments, we added 200 mM KCl and 10 µM phalloidin into the buffer, 2 mM HEPES (pH 7.8), 0.2 mM ATP, 0.1 mM CaCl 2 , and 1 mM 2mercaptoethanol. After 24 h, the actin filaments were collected by centrifuging to remove the chloride ions. Tubulin was purified from bovine brain (2). To make microtubule, we increased the temperature of the solution to 37 °C for 15 min, and then added 1 mM taxol into the buffer, 100 mM PIPES (pH 6.9), 1 mM MgCl 2 , 1 mM EGTA, 1 mM GTP. To obtain the E. coli lysate, the cell pellet was mixed with 100 mM HEPES-NaOH (pH 7.4) until the weight of the wet pellet and buffer was the same, and sonicated for 30 s 20 times, resulting in E. coli solution (lysate:buffer = 1:1). The resultant protein concentration was 160 mg/mL. The E. coli solution was diluted in 100 mM HEPES-NaOH (pH 7.4) at a lysate:buffer ratio of 1:4 and 1:8. GimRET was diluted to 0.1 mg/mL in each E. coli lysate solution.
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Figure S16. Comparison of ratiometric images of SNARF-1 and GimRET in Neuro 2A cells.
Images of the total fluorescent intensity (left panels) and the intensity ratio (right panels) of Neuro 2A cell labelled with SNARF-1 (a) or expressing GimRET (b). The ratio value for SNARF-1 is the ratio of 640-700 nm and 500-560 nm, and that of GimRET is the ratio of 460-500 nm and 520-560 nm. Colour bars indicate the ratio from 1.0 (black) to 3.0 (white). Error bars, standard deviations.
The procedure of the Measurement of folding and maturation of fluorescent protein in E. coli was performed following the previous report (7). E. coli transformed by the plasmid of each fluorescent protein were cultured for 12 h in LB medium. E. coli was collected by centrifuging and dissolved in M9 medium. From just after the induction by 1 µM IPTG, the fluorescent intensity of the E. coli were measured using Multilabel Reader 2030 ARVO X3 (Perkin Elmer, MA) at 37°C for 6 h. The excitation wavelength was set to 430 nm for CFP, and 510 nm for YFP1G and YFP.
The emission wavelength was set to 475-485 nm for CFP, and 535-545 nm for YFP1G and YFP. (Left panels) RGB reconstituted Raman images of HeLa, 3T3, KPL4, and Hepa1-6. Raman peaks at 753 cm −1 (cytochrome C), 1686 cm −1 (proteins), and 2852 cm −1 (lipids) are mapped in blue, green, and red, respectively. (Right panels) Grey scale images of HeLa, 3T3, KPL4, and Hepa1-6 in the peak intensity of 1686 cm −1 (proteins). Scale bar, 10 µm.
Cells were plated on silica coverslip (SPI supplies, West Chester, PA) coated with 0.1% gelatine and cultured for 3 days. The medium was replaced with Tyrode's solution just before the observation to remove the background Raman signals from the components in the medium. We used a home-built line-scanning Raman microscope with a 60× water immersion lens with 1.27 numerical aperture (NIKON CFI Plan Apo IR) and a laser for 532 nm excitation wavelength (8). The exposure time of each line was 5 s, and the laser intensity was 2.4 mW/µm 2 .
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